Recently, protein kinase M f (PKMf) has emerged as an important player for maintaining memory. It has been reported that PKMf regulates the trafficking of GluA2 in postsynaptic membranes to maintain memory. However, there has been no study on PKMf outside the synaptic region regarding memory maintenance. Here, we found that PKMf is transported to the nucleus in a neural activity-dependent manner. Moreover, we found that PKMf phosphorylates CREB-binding protein (CBP) at serine residues and that PKMf inhibition reduces the acetylation of histone H2B and H3. Finally, we showed that the amnesic effect of PKMf inhibition can be rescued by enhancing histone acetylation level. These results suggest the possibility that nuclear PKMf has a crucial role in memory maintenance.
Introduction
Learning and memory are unique abilities of higher organisms that aid in their survival. Information about the external world is internally transformed and stored in the neural circuits and can be used to guide future behavior. To date, extensive studies have revealed how memory is formed, consolidated, and extinguished in terms of signaling molecules and neural circuits (Kandel, 2001; Kandel, Dudai, & Mayford, 2014) . The mechanism of memory maintenance, however, has not been studied to the extent of other stages of memory.
Recently, PKMf, an atypical protein kinase C (PKC) isoform, has emerged as a key molecule in memory maintenance (Ling et al., 2002; Pastalkova et al., 2006; Sacktor, 2011; Tsokas et al., 2016) . PKMf is a constitutively active form of PKC because it lacks a regulatory subunit. Active PKMf regulates N-ethylmaleimide-sensitive factor (NSF)-dependent GluA2 trafficking that ultimately maintains the synaptic strength of specific synaptic connections involved in memory (Migues et al., 2010; Yao et al., 2008) . However, synapses are not in a static state, and synaptic molecules, including GluA2, are basally degraded and synthesized. If the synaptic configuration is not properly maintained in condition of continuous protein turnover, memories will not be maintained and will eventually collapse. Sustaining specific receptors such as AMPARs, including GluA2, on the synaptic membrane is effective for a relatively short time window; however, this mechanism cannot explain how some memories are maintained permanently. Thus, it is plausible that a transcriptional and translational mechanism may be involved in maintaining memories such as lifelong memories (Kandel et al., 2014) .
To date, studies on PKMf have focused on the function of PKMf in synaptic regions. However, it has been recently revealed that PKMf is located in the nucleus as well as postsynaptic sites (Hernandez, Oxberry, Crary, Mirra, & Sacktor, 2014) . The presence of PKMf in the nucleus raises the possibility that it can regulate the gene expression required for memory maintenance. In this study, we examined how PKMf moves from cytosol into the nucleus and whether nuclear PKMf can affect transcriptional and epigenetic regulation. Finally, we determined if epigenetic changes can rescue amnesia induced by PKMf inhibition in the amygdala.
Materials and methods

Animals
Male C57BL/6NCrljBgi mice aged between 6 and 8 weeks were purchased from Orient Bio (Korea). Animals were housed in standard laboratory cages on a 12-h light-dark cycle and provided
